A novel class of one-dimensional (1D) plasmonic Ag@Cu2O core-shell heteronanowires have been synthesized at room temperature for photocatalysis application. The morphology, size, crystal structure and composition of the products were investigated by XRD, SEM, TEM, XPS, and UV-vis instruments. It was found the reaction time and the amount of Ag nanowires play crucial roles in the formation of well-defined 1D Ag@Gu(2)O core-shell heteronanowires. The resultant 1D Ag@Cu2O NWs exhibit much higher photocatalytic activity toward degradation of organic contaminants than Ag@Cu2O core-shell nanopartides or pure Cu2O nanospheres under solar light irradiation. The drastic enhancement in photocatalytic activity could be attributed to the surface plasmon resonance and the electron sink effect of the Ag NW cores, and the unique 1D core-shell nanostructure. 
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Facile synthesis of highly efficient one-dimensional plasmonic photocatalysts through Ag@Cu 2 O core-shell hetero-nanowires
Introduction
The synthesis of one-dimensional (1D) nanostructures and their potential applications in solar energy conversion have attracted much recent interest due to their unique 1D geometry with fast and long-distance electron transfer, superior electron conductivity and mobility, larger specific surface area, light-harvesting efficiency, and length-to-diameter ratio, and high adsorption capacity. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] An important application of 1D nanostructures is in photocatalytic degradation of organic pollutants, and recent decades have witnessed an exponential growth in the design and fabrication of highly efficient and active photocatalysts due to the growing awareness of environmental pollution issues and safety considerations. Various semiconducting nano-photocatalysts, especially metal oxide semiconductors such as TiO 2 and ZnO, are being extensively investigated. 6, 7, [17] [18] [19] The wide band gap of some metal oxides limits their light absorption in UV region, however, leading to less use of sunlight. 20 In order to effectively utilize sunlight, noble plasmonic nanostructured metals, such as Au, Ag, and Pt, are deposited on the surface of semiconductors. The metals act as electron traps that introduce efficient interfacial charge separation in the composites, leading to a drastic improvement in photocatalytic activity over an extended wavelength range. [21] [22] [23] [24] Metal nanoparticles are most commonly used, and they can also be attached to the surface of semiconductors to form core-satellite or core-shell semiconductor@metal nanostructures. The external metal nanoparticles are exposed to reactants and the surrounding medium, however, which could cause corrosion and detachment from the photocatalysts. [25] [26] [27] An alternative option is to construct core-shell metal@semiconductor structures.
In addition to the use of plasmonic metal nanostructures, the selection of narrow-band-gap semiconductor photocatalysts can also effectively improve absorption of light harvesting. Cuprous oxide (Cu 2 O) is one such attractive and environmentally friendly p-type direct semiconductor, with a small band gap (2.17 eV) and unique optical and electrical properties, which make it an appealing candidate for photocatalytic applications. [28] [29] [30] [31] [32] [33] In order to overcome the aforementioned disadvantages of semiconductor-core@metal-shell plasmonic heterostructured photocatalysts, and to further enhance the photocatalytic performance of pure Pure Cu 2 O nanospheres were prepared using the above similar procedure without Ag solution.
Characterization
The X-ray diffraction (XRD) measurements were performed on a GBC MMA X-ray diffractometer using Cu Kα 1 radiation (40 kv). The XRD patterns were recorded from 20° to 80° with a scanning rate of 2°/min. SEM images were taken using a field-emission scanning electron microscope (JSM-7500FA, JEOL) operated at an accelerating voltage of 5 kV. TEM images were recorded on a field-emission transmission electron microscope (JEM-2011, JEOL), using an accelerating voltage of 200 kV. UV/vis absorption spectra were taken at room temperature on a UV-3600 (Shimadzu) spectrometer. X-ray photoelectron spectroscopy (XPS) was performed by a VG Scientific ESCALAB 2201XL photoelectron spectrometer with Al Ka X-ray as the excitation source to analyze samples' elemental composition. Analysis of the XPS data was carried out using the commercial CasaXPS 2.3.15 software package.
Photocatalytic test
Photocatalytic activity of the as-synthesized Ag@Cu 2 O core-shell nanowires was evaluated by the degradation of MO under the irradiation of a LSC-100 Solar Simulator (Newport). In an experiment, 5 mg photocatalyst was added into 50 mL of MO solution at room temperature. Prior to irradiation, the suspension was stirred in the dark to ensure the establishment of an adsorption-desorption equilibrium between the photocatalysts and MO. Then the solution was exposed to solar light irradiation under magnetic stirring. At each irradiation time interval, 2 mL of the suspension was collected and then centrifuged to remove the photocatalysts. The concentration of MO was analyzed by a Shimadzu UV-3600 spectrophotometer, and the characteristic absorption of MO at 464 nm was used to evaluate its photocatalytic degradation. All of the measurements were carried out at room temperature. or the out-of-plane quadrupole resonance of Ag NWs. [49] [50] [51] The peak at 385 nm is assigned to the transverse plasmon resonance of Ag NWs. 38, 47, 48 All the above results confirm our success in obtaining Ag@Cu 2 O core-shell hetero-nanowires through this simple solution approach. Figure S5 and Figure S6 present SEM images and UV-vis absorption of the core-shell hetero-nanowires collected at different reaction times. As shown in Figure 1 (A-C), before the growth of In order to demonstrate the applicability of our simple method, core-shell leads to the production of the hydroxyl radical (•OH) at the surface, which is responsible for the oxidation decomposition of the MO molecules. 25 Photo-excited electrons are effectively accumulated in the Ag NWs without recombining with holes, which could promote the effective separation of photogenerated electron-hole pairs.
Results and discussion
This leads to the significant enhancement of the photocatalytic activity of the 
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